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The injeotion of thermoplastic art iole« in two colour», both for household and 

teohnieal applications it griming in importano«, Vain« wed for household artielea 
even as tuo colour cup», beakere, plates, ato,, allowing a wide scope in tas colour 
design and is the technical field e.g. for two colour rear lights tad keys for type- 
writers, computer», etc. 

By the conventional method two colour articles ars produoed in two completely 
separate working operations«   There is a wide percentage of rejeots with this method 
«a it is difficult to obtain a perfect binding of the two materials, due to shrinkage 
of the basic part daring the period between injection operations and possible dirt 
partióles. 

the modani two colour moulding amohines are an advanced form of the nofwal ¿In- 
jection moulder and consist of a looking unit and two injection unit», designed far 
high capacity ecrew plastioisation*   Both injection units can be adjusted individually, 
that means that simultaneously each cylinder oaa process a different material.   The 

j/  The views and opinions expressed in this paper are those of the author 
tad do not neoesaarily reflect the views of the secretariat of UMIDO* 
This document has been reproduced without formal editing. 
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iujGctiOw prosaure ¡JUx'cVt i„:¡   t ii.iv' vralurc  .'  r.   -An-. 
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The  pr.: :uotio. -,?  t!l,   h/c   ,:0lou.   wt   i;,   AíJ j ;. ;uUOinUc>     (fho   fi^t  ^^ 

ÍB   injecte ;   I,,   si.\tinn    i,      '^i-   •*>-     v.- .,;,,     ,„„.,     •  , .    . 
•""1-  x"     1-,c-°11   -v-rt-   lri  -olí'.tor  by mor.no   of ,   hycVauli": 

OT.or-io.: pl_.t,: :, station ' an. the B.:c-^ colpa;- ia injetc,, at the s^o timt- 

another bacie .art » bcin, injected ..... cation 1. Jf m^ired, a ohuttlo ol. to 

^n bó un,,- insto*« of r. rotating plate, e.fl. l>, tir :JIW,iction of keys for office 

Machinée. The two colours arc prodacod in one »¡ovkin^ operation usinj a 20 - 26 

oavity mould, ejecting k.-.- completoly fro, of bu^s, sprue ..nú with I tolerance 

oi + ,.,.>;) nrn. X enocir.l ¿nit i3 uewl for fully automatic removal nnd sorting of 
tho koys. 

The acivíMrta/.cB Oí  the two colour injection moulding machinas are high production 
figures anc' univorocl apolirwtiones 

The machines cv%n bo applied ior 

1.) injection of one part in two different colours 

2.) injection of two cliff croni or two identical parts in one 

working operation 

3») simultaneous or intermittent injection from two cylinder« 

in oae mould 

enabling the best possible usage to bo obt-uinodt 

In the paper the very good economic possibilities of the two oolour injection 

of household articles will be pointed out, using the production of household 

articles us an example«    Whoreby in addition to the technical concept of the    * 

machine special emphasis will be laid on the possibilities for the automation of 

this processing method« 
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I. INTRODUCTION 

TI» (nation if t«oo»fcvr pcrto Nn tharmor'wtJc nwttricli it y< »fog 

I» Imptmm m may in rt» tonateti MCHK but «I» tn ti» 

• d^upv^ HIV tit litt UM*platte» in tt» 

Cu. *»• «rati mult* ti» 
for uNmib «d 

. 'tr 

•M* 

ywR NUdi.INi.^ tubi» 

•"•:• t»y ••»•-. 
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fwo movjeb ond in mo»t com two standard types ef meehlnw were meded for the 

; ^roducHon. - 

UM torte pert or fini e»!*** wo» predyeed on on« of tho two mochín«, then 

removed and tfOMfdrred to HM «oeond machine wliore the ln|eetlon of the ifcond 

voleur took picco, tho» Deducing tho «irfihod ortlcie. Componloi who only H 

one rwchlno ot tholr dbpowl were forced to on ovo» moro complicated »y»tem. 

Tho boilc porli hod to bo hoot in itoek until ot MOM wter doto, whenmeinooW 

hod boon chwMod, 1» wo» poeiiWe to ln|oct oround thorn. ,q 

fröre woro o htoh percentage of rafee* with Uli? inotHnd of proéicrlon o» It wot 

notolwowpoiilWotoobtainoporfoctf^^ 

««oit mm mmfr by tbo cooling ond «ibMM^ofit o^ideo«o of Hio OMM p*t 

boJo^^|P|oiil»iOfOfO)Howio*io#«by^ 

%) Mothod of probation by two oologr Inject»* 

*iifbM*cftboifcte*r^ 

ool proco* by deiignlno; aw* oomtwetina o 2 colourInfection mowldng mecMno. 

Therefore It tan truthfully bo »aid that 6ip^ w«oiib©ftho«MtcgoipoiilMMéwoi^ 

end pot tbh typo of machine «** thé market. 

DM dorian m* mm****** kam boon * dovolopod «M* roflr*od o»or tbo loil ^|ii^ 

tlMt lidiy «V «iwWnoi «• IP ^ 

Âot they con bo nod to «he technical «old. 

At tho proton! If*» tho «Monto« ara bolnguMdlntWi Roldinoinlyln*oowl«^tMMlfr 

wb^o»l*n«rairt»^«robaliM* 

Ttttfooro variai» typo» of comtrucHon for tho mould «King ploro». Nr UM injaetian 

of »Implo port», rotating ploro* which tum WD0, oro Mod. Irtan thoro oro rotatiroj- 

plan» which Kim 360° In throo stofto». lhe»e oro excellently suited for tho 

removal of tho tnfoctod ports, whoroby in »ration I tho tint, in station II tht i 

or flnol infoetion toko» place ond In »ration III tho finUhed port i« removed from tho 

mochín*. • 
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Flguro2 

of two 
a rotating plot«, etwipMt wW» -nountoé mould fer f * »jfoductlon 

opp^P» WT 00 OfOOfTfOOJl COOlloncc* 

¿fttovftcfcoro 

of Ml nomo! 2 colour Inf «orlon prucoM it oi fellowct 

>*«Hwt •!•*», by «M wo moon Hftoitoiomt^B^ 

i*wM. Station I ItlofocHnofcr «mmol«« whtto«oilcaortono,«r 

mèÊÊrtmtmuhmmmmUwmMmttoimrikh, wife* 

flCJRIC lOr 

• («***) 

•f MMfMHi 

oo lypwfifOf Of ooÄBiwor koyv which fiicny ovo 

o Mly outomot'; «oircHon coo1 

B^mc^<itollu»ir^tftohcmdImcrtln0iiiollMd. 

^__ 



C)  The production of two colour fínqer keys for office mochinet 

This preset« give* o good example of one of ¡he possible uses for a two colour 

moulding machine. The production toko» place on a two colour machine with 

automotic removal and sorting unit using a system which IK» been patented by 

Messrs* Engel» 

In this cose Mie machines ore «quipped with a shuttle plat*Instead of a rotating 

piate. The two colour keys »•• white - block or any required colour, are produced 

in a 10 to 26 cavity mould In one manufacturing operation. This means«, using two 

mould, a complete set of key» far the standard typewriter can be produced rationally, 

without problems. Rational, because the keys, using the patented Engel system, art 

ejected from thi machine sérvele», with absolutely ne bum and with a tolerance 

of 0,01 mm. Those materials are very hard end have a good resistance agalntt 

eeiwsening)» 

Ail automatic remove) and sorting unit which is synchronized with the machine, 

takes aere of the removal and sorting of the keys. The unit alto ! muras that there is 

no ahertoe of thorn being damaged after they ore elected Item the machine. 

The cycle times are in (he region of 30 see», which gives between 40 to 52 keys pel 

mitigte, a very high output espacia My wh*n you take Into account mat there is 

absolutely no finishing week required and the keys can be t rom fared, already sorted, 

hem the sorting unit directly to the assembly line. An extremely sensitive pmroctlon 

device of the mould guaras against possible fall-out» and refects. A film showing the 

walking operations of the key production unit wilt be shown following this paper. 

Messrs. Engel heve designad two machines fer this typa of processing, namely Ine 

ES 2F 60/100 and the ES 2F 3C0/300. The first on« has a shot woJght of 59 grms and 

a locking force of 100 tons with en injection pressure of WOO kg/cm2. The second 

one has a shot weight of 200 grms and a locking totee of 300 tons with an ln¡«ctlon 

pressure of 2000 kg/cm2. 
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A) 

Tli« 

1,1 * g0??***«"»» o? *h» **o colour injection moulding machina 

MMMIM constructfont 

©«••iveHon of the 6NGB. Sf Injection moulding machine typ« ES 2F60/100 

0 2r 300/300 fe bosed on tt» well proven irondord rang« of moehliiei. Iboy 

^••^••••i ono oovotapoa ospociof ly fôf Irte recuiront enti of producen ©f nw 

Itghn fer #to automobile InoWry. They were therefore deiigned fo be 

robuit and tota. Naturally lhay eon be applied In other fide of ptatfic 

• fcovWon Is mod» fer a hydraulic ejector ff required m well OJ fer row 

Imilpai lullen and drying uniti ( Continotor and Conevotor ) thereby 

ftot «M bort potftftle roHiiH oro achieved when wooing with 

•ft effHoult to 

Hit •f I«*mtvfcfnacant»toon Innere3. 

one «toting tmmmmto to corrlcd out by hyèouilt 

. *• would holght od|u)tio«nt It ooMeved by meom of a itie^ centrd f** 

fe*«* «MI fi• tan and It daigna, fer mast tertng. Ihc movement of 

««^^»^«¿•Mtfayany»^ 

fe ojotteied Bfjliii anoka»...» by retarded volve» and tofery «afe» « woU » o 

Mfc|ljttl»*.in 

«10 

Ifco Infattten unit eonene» of twoilrioielfHoeflonunfli In »nowlllifeo 

••* alwJtfah «VU parallel |» ooch otrior. loth Hectlon unlh ore I 

•Mfc»<WwlferoojrdtoHtOeioridprojiureioW 

Inoretere the peálela ooplfeotfon coven o very wide ronge. 

*W fi*«iM, e^ alternative te Ifo 

•afcer pom, the machine eon be utod productively with two different mod*. Or, 

uriof olrloioiil oofeurt In the two cyliruten, ft » ponióle te ¡n¡ect bo* of them ot 

onco In the tame mould. In tMs woy vory good colour conrrosh con be obtained, by 

moom of thoM vorlout oppllcotlom t<> ft poulble to use the machines productively even 

III COM whore the auonritfei to bo produced oro relatively »mail. 

MM 



B) Control: 

The control unit U designed on tht tame principal ai the ont used in the standard 

moehino. The complet« control unit is installe«! in a separate cabinet which can IMI 

- laced directly newt to the mochine. 

The cabinet olio contains the contro! apparatus for the cylinder heating and, whan 

used, mould hearing. 

There are three type« of control which can be used* 

1) Conventional reicry-oentrol 

2) Solid state electronic control 

$  DiQltol solid itate elctronlc control 

THo standard volta?« fer the relay control Is 220 V ond tor the electronic «ttlMi 

24 V however otrier voltog« ton be provided If required. 

Hit determined operatine, timo» art set by oloctrical - mechanical timen. CHntt 

stritene*, having Hie same voltage as the control unit, transmit the operatine riputi 

to fne control cab* not > 

This type of control unit is very reliable hewwer It mutt bo carefully pictoctod few 

dust • The contoct dovleoi Mich m relays end Ham» nmé replacing after isfi|iillllifltl, 

2,5 to 3 million contacts. 

Fault finding requires o cortoln amount at* electrical knowttcgi and takes eppeexl* 

notary 1 to2houri. 

For «Ml reason Mestn. infoi hove bow supplying machin« wMb electronic contici 

lineo 1*45, At first this type of control was only supplied when specifically ookod 1er. 

However by the beginning of this year the demand had grown to such an entent, that 

wo found ourselves supplying more machinas with electronic control than with the old 

relay typo control and therefor« decided to moke It standard on our mochines. Without 

o doubt the working life of the electronic control unit Is very much longer than that 

of the relay control, 
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Th« function of tho electronic unît I, mora or i«, the mm « that of ^ r0|ey 

eonM uni», in io far os there it the som« variation of contrai attingi. However 

Ht« eléctrico! - mochanîcol timo» ore replaced by «foctronîc digit counters. 

•y the UM «f non-contact control the chonc« of bttdkémmocmrìfvhmìmm 
fmàmêa by approximately 70 ?é# elio th* HOMI «pent In «ndino m fc^* ^^ 

may 9mm km bow reduced to 0 minimum, lit« work Urina »împllfied by fHo 

(nelmton of a fbult finding selector twitch ¡n Hi» tystem. This Indicates a» «nee, 
iujtwrmtr*bt*afcdownh«occvred. 

H» MMttor twitch li fmtallod on UHI book of Mi« oontrol unit «id baricoily 

•^^^•»OMAwlacheimlwhwwd^voricHABOâliloni, rrhtf nMoh ropu 
•mfc • tortict/tof cirevlt in the »yirem. If the light »Jruoted Jrectly over the 

Mioottr wMi «MI net Ught up, «hin the circuit Indleotod inowld bo of««««,, 
tn» fctrft i*yi in «Kit circuit. HH^iA.^^—» % ft irfiwiiiitu 

**$**ft* Friuli c«rd «ne Int mochín« h one« moro in operotlon. 

Ooeo Iho waoMno h wwttni hS« éw^ 
ony low o* production. 

AHIiOMiliiniMOfo^^ 

li Wit «p» IM «« ^p*. |^ 

•OOJOJOJ of only 9 oofdJi* 

noBi 

«tot tnrmAnMd an «Mettent« digital control «yttoj« in ihelr »rognmne. 

Hut conti* unit It bosloelly MS« »M m umm+ÊéntotiménÈmi* 

»»J*# *• drferaneo bofng that «II operational tettfngi «re regulated on Ino 

troniduc«« and In» tignali for tho control aro rromfered from tf>e linear emplacement 

mlnlaturo electronic proximity «^faeton to In« Jagte unit, tfc« h^ 

«M controlled by torvo valv«t which or« regulated from the control cobi not. 
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Provision h« boon mee« in Hit <8gttet contro mocKin* fer th« n#- 

that w« mwn ttwy eon IM toefctd on lo a compul« if raqui rod. 

Thoroby making it poulble for o batch of rood »in« to weifc compUloly ofafto 

IV.  ECONOMY 

lito tomo«!« lÉiinnn of using « two > fati lìttt m¡m infocnon 

tßv 
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